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(54) [&W©£*J;] 7>*=7<D88i#*fc 



(57) y 1 

ZHT*mZ$tj7>*:-7fr&tfAt:n, Zcr>7>^ 

-7ftmnxx'--v?ivimzmtth, ttz, 
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m7>*-7*cowm. -mam. zmmmzmi 

[«*« 2 ] 7 >-^-T^»S«5*^^^i: t X - 

&tiz>j?%< 1 1 1 m^tsi>coThhm^ 1 ^iaa 
®zitz>mcr>m.i)n 5 0-3 0 oxiTb&mzm 1 t 
ftMitz7y*:-7mM®mzmt>ixtzWi?m 1 tie 
mitz7y*-7ftm®mzmt>tit:mxm 1 tie 

[000 1] 

■v A r)im&crM*- £ 7 yi-7ftffitfx IcioTffdT 
Mz&mZti. hV*J->\stfOVJ>.%b'bbl>l,z 

mxv vj>%b'<7)tt.ii!%}¥mwm£izhmmh.x^ 
h. a*. ticjmm?>m&bbhiz7y*:-7#Atf® 
*>x-swtX'h&zbi>m<m%2tixi5<o. mz7y 
*-7mmzmm2ti&zbfri>. ismry^-y 
ix®mm%7y±-7mmmii)tmwi2ti 
x^z. 

[0002] 

m&vmn 7y*-7immmxxy<<bz>^ii 
fy-rwzm&tihtK mmmizmznm 
izi^ mmtizmx-mztih. zti^^y*- 
7wzii^m»b ix, m, -wnmm, zmtim 
Rts*%b-tf-k£tix\^. zix*mft$mizm^z> 
waz.it. 7y^~7m^xmmiznm-t^mm 

[0003] 7y±-7*(7)®m. -mitm. ~mt 
smvmxzmixit. 7y^-7^-^^)\^mizm 
M$ithzti l z£'>T®$;-tz>wktfmmtix^& 

^^^■5-1 248 1 3^m. #H¥6-10 74 

1 2mm) „ zcojmizktitf. 7y^-7*-v'r 

ivmmzm&z^x, 7y^-7^?<mm. -m$t 
m. -wukmzm£<m£tizbtfx'£. mm. 



-Mitsm. -mtmmz 1 0 P P b&Tvm&ix® 

£thZbi)^mX'h&. tti. ztit>cr>*mtmis. 
LmWMX<0&TLfz-v*>mmi*mM7clz±->X 

mtkt&zbtfX'Z&zbfrb. fflitzmmmx'h 

[ 0 0 0 4 1 7y*-7*<?)m%.v~fflt8m 
imi-thumbix^ ry*-r*4A, 5 ask 

<»ffim*tth'k\&S**y4 VKblzffl&Zitxm 

Htes?*4 i b wx-z a . mh t \ *aowti»as*iw 

blz£-iX Wkth Z b tfX'% h . iOctd^rgffi^S 
[0005] 

[»SA»ll«LJ:dfc-r*ll«l] Ufr»U --y^/HigS 

m^t7y*-7<nm3mzkm.<r)£ 0 tamntf 

>y *MmkWi&t tzMz7y*-7mw3imzm 
ixm><r>tmwmtfmx'ht . a*, stcl^--? 

*>fc»)aB15-fr6*B3&»*4. Kfc. 7y^-7<7)mWL 

izm.ix. -y^/wittttry^-rtaAL, --y 

[0006] Zcr>£ o fc^-y^;H«jSES-*SfcJ: OjItc 

^ ti^wmizimth *mRi/mmi£am& 
tzmmztiti/fAx-wrti&z^*^. mmztitz*m 

mb^&mm^zaxvnb^h^m^hh. mz. 
7>*-7mmzm.*>, - vy/wmzmi-rm 

fcffiffl Lfca*^tf5fiv^{B Llz£m.cDnM7y*:-7 

zwmb Lxmi-zmm 0. $ffr>*§$si:&s 

vt-Tffw»B<o«^ctt. mmz7y*-7izw& 
•t&mz, i$$.*EJt74 hff)7y^-7mmizm^<iz 

m-yfc. Ztit>e>Zbfre>. mw.mi$.tf®%.T$>>o, 
ffli-4jMi36 fi Sr<, mmmftx'nw-f&zbtfx'z. 

[0007] 
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b. MfZ.coimiz^X%*~v*)V!m<m>k<r)tz 

wcry*-r*<m.m. -mitm. ~mm 
mm^iTy^-rmmumiza^x. tv^-t 
imcfx-T >*-Tftmmktm& *tx 

WA^-thZbizj: 0—-y ?frfm*W£.-t& ztm 

mt-thry^-rcommfjmxhi. *^cfcv> 
x. Tyt-Ttimizztfr^^mtfAVtnTy 
*-T*mm-&i>cox'h&. ttz. Ty*-YftMt& 
®b&. Ty*-TZ*mtmmizttffii-hfmzim 

?Z>i>(?>X'foZ>. 
[0008] 

fSftk lx-vt-ivz-s^ ry*:-T$<mm. -k 
itm. -m^tmmmm^i-i>i>(r)X'h r ). mm. 
-mit&m. zfflkmmzmtfxxhh ttuz 

&&M£tX'm£^Zi>CDX'$>$>. --y^/Mffl&i&m 
- -y 7-tVX&- -y 7-)V<m\mt£ b'Wt^fl*?^- >y 

i><7)X'i>j:\,\ z\tit>(r)-'yrMZMmx'm^xi>£ 
< . Mm&ft%tizw$z-£tz]&mx'm^x *> ± 

mmtmmm* tizmmittzmrnxm^tiz . 
[0009] =.-y*nmm±^ tm±. t^s-k s/y 

i] T)V = -t & fc' <?)ffifr fcWI^ -y <y 

tt. ffLfflL«», fT««»«fiffc:J:oTHilf *Ck 
- yy-fVmkb LXlfimShtf&l 
Zbfrt>. ZtlbZm^&ZbhX-Zl. 

[ooio] wmn-vT-frtmt txit. mm. * 

M«$T&.&N- 1 1 2 ( N i -im±) s tfX^fS. 
mH^ChlN-l 74 (NiO). *'X-fU54jKT'J)^N 

-18 5 (Nio [jsulbwis* (mm. 

%jmm'$)$>C 1 1-2-03 (NiO-^y 
M . **«&T'£>SC4 6-7 ( N i -i±Sfcfc ) 
LVXtmtCC I (*) 8] gli. JItc- 

<, teim&mizmzm%.i*iiii><7)x-te%\\ 

[ooii] ^fttyizte^x. ->y7-)\sMk<n\!c$kmk 



bLXWf&t. BETftTl 0~3 0 0m2 /g<59^ffl 
Otco, ff4L<«3 0~2 5 0m2/g«ffl^)fc^T' 

«5~9 5Sft% N #tL<H20^9 09M%"CS> 

[0012] *JHWc*J^t . rytr-T^-'y^M 

fci-»Tff«u ry*-7*<7>wm. -mmm. - 
mivmmmzztiz. *mitfmiztiz>7y* 
-r*mm. -mtm. zMftMmnwmm&z 

tlZtll OppmKTOS. 
[0013] *W9i(c*$VYt % -y^/Wlttt<Ojte«fiti 
Hffl.Ul^i5 0-l 5 0 0mmfc§tlS. 5 Ommi 

Tt&gttft)*). 1 5 00mmJ:Otft<^?»fc£E** 

smmm^(Lv) ^ry^-r^mm. -mtfc 
m. zMitmvmmizx^xhmz'o-mzm&zx' 

mmil 0 0 cm/sec &.T. #*L<«1 
3 0cm/sectlT'C^S. 
[0014] *^BBtfcV>T . T y^-r t - >y ^;Ufi4 
«cr)«fttjami2 0 0-CfctT\ 1ft l< it 1 0 0-COT 

tt«rv\ *^ B >1tt3V%T--y^tt«HJ;*i^. 
ZktfTZ&. ZtUz£r>X. Ty*=.7ZmtbX<m 

mzmm-t&zbtfx-*&. 

[0015] xmiiztmi. 7y*-7ftmfmt l 

Xte. MKWtmmkLX-vjrfr. rtyV*7 

ttz. z\ K^^fotttmhx'&tiMi&ttfr. -a 
a±.*^tsimhm^&zb&x°Z2>. -vtrMtxtt 

IX «T;P 5 i: > y ^ T/P 5 fc' <offl*(c^ -y ir;u 

t ix 3-5onM%mg.mmtit:i><7)m^t>ti 
z>. wmbLxi*7>u$i-%t'<mmzi=m&ib 
ix i~2 omm%m&Zitt:i>cr>rfm^t>ti&. 

[0016] tWyWA.tmb IXH. T/W5^ 

mmtz^yw&b tx 0 . i~5M%ggfift 

MkbLX-$-<tltz1s<?)X'h&. iV'T-^M.WMtlVT 
-»>A$rr;U5t. i/'J^r^5^ ?^±^t'^)fi#: 

{co . 0 5^8mm%nffimzitbi>0)m^t>tiz> 

ff. Zti^<?>ftTi>fm>mcr>jzZ^T)l>$.i-l l zimz 
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[ooi7] wc „ Ty*-T%mim£i 
awRtawu tinmizmmzit&ztiz* <oftbti 

h . T y*-7^ftHfe03fc«5i: LT affifcfc 5 0-1 
SOOmmg^t 3£«^5 0mm,J:05fl<^ 

6 t 7 y^-Tftffimtf&T-f&mm *). l 5 O O m 

mi o {>*< kEftjijfejw** *)-t$t&mm 
^-Tottmmtf i o o%x'hh&ms&< „ r>^- 

[00 18] *^tfev^t. ry^rtry^-r 

WLwow&nm. mkB&t'tz&^x 

ffl&&5 0 0-9 0 0'ce$>.g,. ;l^->>.&J!Hi 
<9*§££W;3 0 0-5 0 OWJ: d=SrJtlSWflH««jrC' 

mm < sv) ij^w^^jk^ &Mfig, fit&oa 

0-5000h-i, if*L<{i300~1000h-ig 

Ty*-Tft®mzt>tt&&Mzmzm%.te 

JnfiE. ?&E. ^&fc'vvfft W &frT't5«-f.S> 
Z t tfX'^ h tiK 7 y*-7 mmm<r)ffifc±M%te 
0. 1-0. 7MPamK^KfflTlTt)tLS. 
[0019] *mi£&^X-v*)WmrtMjite. - 

v wmffiMztimmmziimr) 1 1 tcr y*- 

«SE^3t7cB#fcfettl»ia«ti)l^ 15 0-3 0 O'CTifc 

3 0 0'CJ:>5-kiSvtf§£(i N ^ 7 
>/i^yy?yy^££t.g>i*#&6. 

izmzmm^ ^mmt o . 1-75 %t**> t . 

iS£#0. l%J:0i>ffi<^&t--y^H4JaE<7)S7C* 1 
[ 0 0 2 0 ] -v^/MIHKB&oiBlciJttiry 

* - r fc - - y ^maii: <osmi$isi(3|&:ib£ 

-tC£MSI&g (LV) {±l-5cm/secc0ffiffl-C 
[0021] *Wm7V*-7WBfimnm*:& 1 1 

ry^-r»s?«4. 4' ictt-v^naais, 5* # 



a»&fvo*a. £tz7y*-Tftmmi otzitry* 
7y±-7®m?4 y 1 w&?2 &mz m&<mn 

[0022] K^x'Ty^-Twmmiun. *)\>~n z 

hti&. zq&l mm7y±-rcr>-8Vp;vu7'9£m 
xumztiKftmrni otmztu *mz&irtz>7 

itximztiJz7>*-TMm4' izmxztiz. - 
•v wwm 5' zmt Ltd&nr y*-7ftMtfx&7 
y^-rnmmiM. mm3' „ a^is' % a- 

y^yi 9££T^+&£>Wi#ttfxMSI»:g 

y*-7ftm®10<7)t\m:&±L >W79, 14 5: 
^ aWI 5. A'^nx^yi 6£S£T»ll7y 
^^r$^Ty^:-r«MMi4 , fcttlftL, ->y^;na& 

5' ^©»^^i:v^7KS5rjiv^ai-ro r>-^ 
£X"j?m.comm7y : e=.7zwmz-£&. l*^^. a* 

;^15. WflT .18' 5rHtcU 

[0023] iwry^-rftsa^-'y^^fflsjiJiTn 

-r*ftiM-£ifc* | T**. 0i«ry*-r»»» 

M2cr>x 0 izTy^-rmmwwTmzm.mtzry*:- 
7ttim&*tL?tiim^>mz>zti>x'Z&. 
iifrTyi-TnmmcoTmzftMmmt txwt 
sckfc-c**. ry^rmmmzmmimm 

[ 0 0 2 4 3 * fc N Ty ; E-rfifSSjSfWTg5t:E?IIfc-& 

xi*±^ m KteTmztimmmzmv&zt t-c 

m\tLx, mmAk, smmmm^-t^ 
v (3-~*ymi {mm. xwuym 

t^dfi^-v— y4A. 5A) ^rfc'*^V^^il|>„ £ 

tit><r><&f&-e*74 Ty^-T'pco^immi 

tztk. 2 5 0-3 5 0rc7)»Ttc«Sry ; t^.TXU 

T>*-r4m#xtmsn-r& ztizx ^xm^-fh z 

tifiX-Zt. 

[0025] %io*%,mzt5^X . 7y*-7<mm 

itfcimtitim&izit, 7y±-7#mji?sX--v* 
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m#mrtm%. mcomLmizmixmm 
<vn±mmmz%&. 

[0026] *%Wtt&±cr>1ia< . ryt-T^m, A 

t/--v "rivm^mt^zry^-rm-^'^^m 

[00 27] 

im&mi xmzmkmizi vmmzmmtttf. 
fUfcflli 

fc. Ty*-7IM!M4, 4' HtSUS3 16LI, |*| 
g8 3. 1mm. 1 2 6 0mmT'J> 9. ftSB«^t 

-•v*r)Vmk (N-l 1 2) £3. 28 L (ft%£6 0 
5mm) ft*Lfc. 

[00 28] r^-TiHPPMl 0&SUS3 1 



6LgLf*tf£83. 1mm. 2 5 OmmT'$>0s ft 

#itv^4. ifcryt-r^wwrtasi o^ne^a 

«y htiH/Ur-^ ( 0 . 5%Ru/Al 2 0 
3 )fc0. 54L (j^Jtl0 0mm)as*Lfc. J2TF 

SWfcfT-afc. t^bh, 250°C<7)tm. ®ffiOi>fc 
fc7V=E-7»«flf4 fc*Sit£ 1 0 L/m i n<D8SUfC 

2^mwM^--yir^m^mjtuz. ore*** 
m&mG&tx 2mfflm.in£-'y<rmmwz<k£ 

m«±u mmmmT>*-7iz&i_x. &&.<m 

[0029] (7>*-Tmm iMiry^-rnm 

gifJCTVt-TflBft^-f If25ppm, - 

BftfKSl PPm. -mttMMO. 5ppm2:^JSP 
ry^-TZO. 4MPa<7)Sp J ET. 5Nm3/h<7)B$ 

*-c2ooi«B8Bi$-e*. »s»4on$ra. ms 

*f Lfc . IftXtiD E L T A F*tKB*ftfflH- (UUTF 

is o. i ppm) x\ -mmm. =mjKMam 

Mm (») tiXtu-iyfyVGC- 1 2A (;< 
*>S»»* F I DfcffiUft. ftifcTK 0 . 0 1 p p 
m) ?**mi#WLfc. 

[0030] 

[111] 



■MB (h) 
40 
80 



(ppm) 
d 
d 



n . 
n . 



(ppm) 
d 
d 



n. 
n . 



(ppm) 
n. d 
n. d 



n. d=&a}#-r 



[0031] (-■y*««&o»c) ±iaryt-r^) 
nmmmmmmti^j^r 9 tux 4 0 oic^mm? 

tltz7>*-TttMmi 0lZftM7>±-7£l L/m 

y*-7#s?#.x£2 5 o*c^au^§nJtry*^r^ 

fc. **>8L 7Vt-Ta*rai Otf>ao*&ffj[:U T 
JflftfcffjhU a';U71 5, 1 7' £Bfk )^VT\ 8' 



[0032] dcoiot. Ty^-T<mmb-'vdr)V 
4' fc-t'2 0 0limr£:C33«T<,\ **>ia**«, 
SBKRKtttfcffiTRfifcLfc. 2 Hi;* U:. -I 

worn o m L^»fcff^T z bim#>hixtz. 

[0033] 
[«23 



MOjEUIHIK «QW-6*T««W(h) 

^13 1 9 2 1 6 2 12 0 

2 191 161 119 
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3 190 

4 195 

5 190 

[0 0 34] #1)1012 

02 t^-f J: 3 fc. Ty^-TMW^TIW:**!/?*!. 
ttWcNE7A**-yh^Ru&i$ (0. 5%Ru/ 
Al 2 O 3 )*«0. 54 L ( 1 0 0mm) 3fc*§*lfc7 

«t 3 



160 118 
160 118 
160 118 

mimmt^K mm, -m-itm. -mwm<m 

[0035] 
[«3] 



mmim 
®® 

2 
3 
4 
5 



192 
1 94 
192 
194 
193 



[OO36lHSt093 

-TtiSlifeW U 2i PWHc. KS2 5 p p m. -iSHt 
Kflppm, ZMttMMO. 5ppm£-£-frt>tf>T**> 
0. 4MPa<T)jDET. 5Nm3/hoaUtC*lfr 

ut. -eco&m. T.>«-rw«i!»9 6o«iaafc4j 

mitf}9 6 0effl»4'CK#fefuWIRry ; E-T(44 7 
8 6 N m 3 y y^M^<OjS7C(7)^y)(Cffiffl $ 

ilfc7^-rttl3. 5Nm3"C*ofc. 
[0 0 3 7] WKMl 

02<9Ty*^7«gigBa^Ty^7#8?ffii o. 
10* fcJKWL. -^^««ftoa7cffl<Wl«Wc*« 

^*<07y*^7»S^at £ k 

TTy^-rnmm^ mry^-rn&mm 

MW3b HUMCff ofe. »ISPg^9 6 0 fflfl 

«*T^fc*lfc»R7>'*.=.7tt4 7 8 0 Nm3 -Ci> 

0. 2 4Nm3 . g^i2 5Nm3 S&fcffi^ 
fc7V*-7ii2 0N m 3T*ofc. 
[0038] 



«SW-ft4-C«B»IB (h) 

163 122 

162 120 
16 1 123 

163 122 
16 1 120 

ttt>iz, mTy^-T&mmzm^&ztm 
mtc^K. mz. mmummvMtsti. zmizm 

t&ZktfX'*&£ol,z%-otz. 

[hi i Ty*~Tftm®t:mm*t:nmm<r>7v 
[H2] Ty*-TMm&Ty*-7mmnTmz 

i ryt-T&n&yjy 

2. 2' . 7. 7' . 9, 14, 15. 17. 17' . 
18. 18' rt)V7 

3. 3* . 1 3. 1 3' ftftft 

4. 4' ry^-rmwm 

5. 5* -*>*nvim 

6. 6' . 12. 12' . 21, 21' t-*- 

8 nwrvt-r^^y 

10. 10' 7y^7#8Pf!tS 

11. 11' T^^iMIMH* 
16 A'>fyN'X7-iy 
1 9 y 
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[01] [122] 




F^-A(##) 4G069 AA03 AA10 BA01B BA09B 
BC66A BC67A BC68A BC68B 
BC70A BC70B BC72A BC75A 
CB82 DA08 EA02Y FC04 
FC07 GA05 GA19 



